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(54) POWER SOURCE CIRCUIT AND PWM CIRCUIT 

(57)Abstract: 

PROBLEM TO BE SOLVED; To provide a power. source circuit 
which can PWM-control a O-to-100% duty range and which cqn 
response at a high speed. 

SOLUTION: The power source circuit comprises a'DG-DC 
converting circuit having a PMOS (QP1) and an NMOS CQN1) 
connected In series between an input terminal 1 and a reference 
voltage input terminal 2 for obtaining a DC output voltage PWM". 
controlled as an output by alternately turning on the PWM. signal, 
an error amplifier 40 for comparing the DC output voltage with the 
reference voltage to output an error voltage, and a PWM. circuit 30 
for PWM-oontrolling the 0-to-100% duty range in response to the 
error output of the amplifier 40. In this circuit, the circuit 30 forms y^? '■ 
a triangular signal deviated at a half period by a 
charging/discharging circuit for generating the triangular signal by 
using first and second frequency dividing clocks (each in 500 kHz) 
deviated at the half period from each other, and combines the . .. <: 

triangular signals by first and second Schmitt trigger circuits as 
first and second PWM signals to generate a PWM signal. 
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h h » ffmmzXX 1 . WznpWMfc'&b *tvb 

[004 1] ttor s PWM0PS 3 OIL ^-T^ 
4 0d^^ga^f-^VbS:A^U, ^K^JBJBirfeft 

1, $2 60PWMlHlft£, i^Jffl. 9?2CDPWM|Q1^ 

m2<0PWMfi^*<a^u PWMfa--^^ 

[0 0 4 2] Ji^JiUiOPWMPlfi&tt, WxtflMHa 
SB^-OS^^ Ps/t7 (fliLtflMHj) *-2^L5 
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FAX NO. 



P. 11/15 



(B) 

J3 

? (#500kHz) CLK1, CLK2O$*»iS10>«> 

n^MtftBks W^^y—r^A ot»bv>&W.tt\?i 
isfcS«ftififci-^fcio©* i -gam — m isE^E ^femi 

«10%tttt|Hltt£:, «FBH*Ktt»W-CLK1«rA 

t 0 0 4 3 ] ±|B» 1 tOttE-attftttlftBKtt, at*- 
7V^3 0 1 tmWfc&RlkW&MWRPMOS (Q 
P4) tfr^u at^-r^ao ia>-»^mfjE» 

PMOS (QPB) flOKk-f >iB*4S6tR1i»ttMl8« 
(QP4) tO^— PMOS (QP4) toy 

[0 0 4 4] a <b*«rt6H*tt, liWPM . 

OS (QP5) Ar^ffls^^-frClfctkftffiNMOS 
(QN3) ifrsfrU PMOS (QPB) <^y-^OT 
A^i NKF 9 dttJK £ tt-t to K W = >^F C 1 & 

Itojfijflgfc&fliKNMOS (QN3) oK^v, y— * jcj 

#gSS£3V PMOS (QPS) ^/-HiPMOS 

(qp4) coy- hXt; f piB^^-rv>^3 0 1 <omfi 

WcSHftdJl^ NMOS (QN3) <r>>f- Y\i* v y # 
?j}ito?-7tiljtom*tt'* NMOS (QN3) 

*w-CLKI CB94(e)#») fettAfSMtftot 

[0 0 4 3] b hy^{flllS3 0 2 

12, i«Ba^^ci»a»i|||»£»b*t»*A*«» 40 

«P*»1G>PWM«». BB4(v)»flR] *rfe*i- 
10 0 4 6] JiSSJR 1 »5 y^HK*4, ifflBBiP 1 to*>*. 
6 J&»&flMWBf6-S-£ tr^^fM^ltS 2 otO 2 

(mi) tLTwa-rsR-s NOR7^n«*s 



WBB 2003-284329 
[004 7] — #, ±5BSK2^PWM[5j|iS>bs ffclWP 

aifM=*JB»ii"6urft«ft*Lfcji5i, 

yf (ftSOOKHz) CLK1, C L K2tO 5 *b£J 2 CO 
*6fu**tf«ti^:*jfl«-l 1 ttBKUHUEVblc 

jc cfcflMESr&jiairafcid^a 2 tofaj£-m®Emi5iR& 

POOR) ©H^ftetW- C LK2«rMf 5 

^2 0ft*faieJJfSi:, IIWBHfljfctt^W-CLKMrA 

^1 UJ®r»*r*riS-r*fc«><OjB 2 * y h M #IS 

[oo48] -jbEKs 2 ota:ffi-mcfi^mfaj»«, 

1 1 ts2fi»a:R2i:mi5ttftyfflifflPMos cq 
pe) t«:tu a^-r^a i iffl-fl»?-t=«fBsa 
»ti;Civbj&«A*;&*u ^^^ai io+«lfa< 

PMOS (QP7) to Klx-f ^^»35ptBfitR2(Oe^Jl6|K 
(QP6) coy— ME»KS*l v PMOS (QPS) toy 

[004 9] JiBff 2 02E&£;[a]G&tt, fltttWI^A PM 

os (qp7) t^mm^>f s yV'CittmmuMo& 

(QN4) ±**U PMOS (QP7) toy— 
**** 9 K&JR $ ft* tO K ^ ya5S = >y z >VC2% 

2C0pif|«|Ztt5f!l^NMOS (QN4> ©KK>, V— ^ 
^gf^Sft, PMOS (QP7) toy— hflPMOS 

(QP6) cDy-hat«Bffiai9— T^3 1 1 ©UJ* 
WICJMIS^^ NMOS (QN4) O^HWPy^ 
AA«3-7^j»jR$ft % NMOS (QN4) ifi*COtf— 

w-clk2 cea4(f)^flH) *fcB*ra«j*<fcfco 

[00 5 0] ±pB^ 2 (Ois~ ;y hhD ^03^ 312 

W-CLK2^JU Bf*<OL&lf^«VTH2irnC«»tt 
ff* [BPfe»2iDPWM©^ ©4(h)^R8) frfifeA-T" 

[oo 5 x] ±<am2 09^^iaBtt % »*2^ 
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FAX NO. 



P. 



(B) 

75 

AiB^-e^b^H©**^^— *a x 4U:tk<el 

fcfi* £ **ftf<tAAt« 2 0(0 2 A#NO R5S5^ 3 
13. 3 l 5^t\ StM^Otti*$r<toNOR^A 

(PW) . CPWM2) <Dffim*Q&k&*T®m (Xtt 

yriuffia 2it/y h[aift3 2 2 »»a**>*iajBR) -r? 

flW&&iVtlr>a. JO 

(0 0 6 81 *1:, H6 4:*BRLTBl3«iaBS^ 

ffW • SMMrBHi-*. ft*. ±IB«1. IS2fiopwM 

10054] |S]4lt#3^-C, (a)tt«AltflMHzW 
>f pjy*Main-CLK, (bJl^^f^S^P^I 

te#Div-main; 00 * s>*Wain-CLK 

*r2»»Lfc«A.ar5 0 OKH z P y^CLKl, 

(cD tt (a) co> vS2|fe^ p y * Ma i n-CLKSr 2ftflLfefl ^ 

Py^(C^UT^JiSI^f e ^^^n^^CLK2, (em 

Hfl tt«*W-CLK1 , Cf ) «: (d) <3#Ji * ei y * 
CLK2 SrflJ V ft 2 £0 P WMHJ& ft T?fh« $ *l 5 H ft 
■OT-CLK2, (g) IS (e) ^=^&{£-§-VK)LK1 l£K<n >"Cflpj« 
4h5PWMfi* (PWM1) , (h)f*(f)©HA*W-lHHSL 
K2K|S<3V^rt(sj«**u»PWM«* (PWM2) v (i)ttjff 
1, JB2<OPWM«* (PWM1) , (PWM2) fe**Lt» 
e>*l5PWM«^T, iai^±^h^>^^ (QP JO 
1) ^y-hiC^ f -h^/^sHi:LT^^H'& 0 ft 
B]i*>T4fc h7^^ (QN1) 0>£ T - FlzttipS 
-t&y— M<A^sLttu H#LftifMHll8teTH2(b)ic 
h sHO/N-f i^/v4BlllJ|*lfc 

[0 0 5 5] ±s3C0[g 3 <7> PWMi^ 3 0 Hi OA 

MHz) &2&mVR^lZ¥mM?b\*fr2m&V&l% 40 
(3- 5 00 kHz) fcfMtU SSI. 3*2tfOP 

flHHfr4fe*U #=*mf9#***L*h«i. J8 2*^> 
*** ► MtfBfcCAALTJpl. »2©PWM«* 
tr£AU **Xfc&^j£LTia4(i)|£^i~J:$ftPWM 

^-f £ a b 4* o — * T- «r«6 ft P WMStSr^t <£ ^. 

[0056] |g)l 0 4>PWM|e)tt2 Oi^J: 5 
3S& 0H2LK1«>*> TPWMftM^LJ;^t5 so 



tem 2003-284329 
16 

(flrWai^ttffl) fc«t*l£V*« (P-T*5V 

Dtttofau^, *3m<oji$ttt (S3) ^<t$^ 

t\ o-l 0 ©iBB^PWMWWJiJ; 
6PWMfa]^5i^£ft£ 0 

[0 0 5 7] H6tt±B»"l»PWM|BiII»l^ltaa;!Bf 

fttt« (IS 4 0«Hjlttmf£at£) Wc=A»S:tt>cUr 
V+(9Tifca o WttffJ^LtflMMz^^-f ^KSp^P 

»JBft*Dfv-inain, (Wtt^-O-a*^ o y *Main-CLK 
*2*>JBLfc0J*.tf 5 0 OKHz©»B^Py^CU(K 
Cc) tt (b) *>#n Wv* CLK1 ^^tSl^P WMIHfiS 
rt-CffAS*i-«HA*fi*W-QLK1, (d) ttto) G>=«1ft« 
W^LK1fc»<tV>-Ctfja63h5!Rl«>PWM«* (PMI 
1) tHWLtk^, 
[0 0 5 8] =^^^-CLK1*^^cDjlJr?^cOiC* 3 _b^i9 

watt A i i;x9-r o^fco»g 

* h h U^r|Hj[«3 0 2|:rMSJl5PWM^- (PWM 
1) o««>MHIsi-«. o^5, ■5(o)I£»TJ;9IC|« 

WM«# (PWM1) ^^Mr±*©A%ii«OW»is 

CD, -®<o£ Mc£MM£flfo (ap-fep-r^^^^ 
/^x^a— y^-f «i oo-5 0 -T6 0 

Df2©PWMfi* (PWM2) ^^yk^Mo«ftis:ot^-c 

[0 0 5 9] HI 6 tt±ffi0>=flttfi#fl~CLK1. W-CLK2A 

&mm) Sr^LTV>^ p =^&W-CLK1, V-CUUttflUH 

»«»*>»frl4*— /W.P" OPWMfftlJ 
^I^Rfftg t ft t) , 2 o<0 =fl ^W-CLK1 , W-CLK2 i ^^S8 

[0 0 6 0 J ^Jia^SHsOJBMlcttLf*, ^H^JEEIi 

*scfcpwMft3»4*fltdi-r5i»jc, io«?i«v^«»«> 

B*^ o y ^ <rfffit t 2 8{fctfi 1 1 -C, 0-10 0% 
1r=.-^-fiSifflOPWMfg#4:f)5AX-^, fcJIWia^ J: 
?)^v>PWMffil»^Tit$i:^lz:, ^s^hh^0 

aftPWM«B«l«r3KaT?**. «6oT, -fc9iKif^J6»«fe 
^PWMiall»ROSr.ix<:ffl^*:««ia»«rSS4+S-i: 
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17 

[0 0 6 1 ] ^ia^fcSOBOJptBfilRSt? 
[0 0 6 2] 

[BB0ffi*ttiK0U 

IB l ] Mn^m^9tto«RHW0!>Wjftfr# 

&PWMi§-?-SH, SLt^Ba^-K«<ttiVMA^fl8«4r 

[|2j 3 ] bi l attMBBtebl** PWMH»c**fl| 
^r^-rialliS&pao 

[■4 ] IS 3 ©PWMIfflK^#SSW«#«»«r^i-^ 
IB 5 ] B 3 <DP WMBi»fr«JiJrt-£ « 1 <o PWME 

ft»**r«K+aB. 

[B 7 ] «(^CMO S«BlHlB«:JBt^niHttafe9 
[01] 



VinCVdd) 




Vse CUNP) 



(10) WOT 2003-284329 

18 

im 8 ] B 7 5 P WMmBaftjftM fc^H. 
[1219] B8fl0lttfl!4r»Bll-i-*^^ $ h« 
[BIO) BQ 7 IcsattS PWMnB0MftO90UfeH«r« 

ho 

[H|l 2] (^War^tttt) CAP 

WMfWtUfirff 5 iNRttRMt 5 B. 
2. 1 

4-W*i||H t 

7. fl^Py^«f 

l O-MttttCEAAMT- 

3 0—PWMPM 
32li322— &J*IeI1» 

QP1-PMOS (±4fch?>-i?**) 
QN1 -NMO S (Tffi h?l"^**0 



102] 
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(11) 



44M 2D03-284329 



Div-moin 




comp 



302 



303 



[B4]- 



IB7] 



(0) Moln-CUK Jl 

I b ) Dlv-main 
<c) CLK 1 j 




(a) w»aw 

(b) pwM 



Vb 



[Bid] 

fWsaw 




40 





L 



VlN 



PWM 




Li 




SL it. 

KzH — Ifcri $-sd 

«r" QNtl 
BA2 



Vcc 



> VoUT 



Vss 



-Co 
3 
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(12) itffBH 2003-284329 



1 1 J [Ell 2] 



(o pwm ■^i_J-L_h_H_h — 



O V- 
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